INTRODUCTION
Intensive development of modern technologies has resulted in the progress of society in general, but it brought about damaging consequences as well. In addition, the problem of protection of soil from the pollution and other antropogenic factors appears to be one of the major problem of our time. The importance of the productive capacity of soil is reflected in the fact that by 2020 meeting world food requirements will presuppose 50% increase in food production. For that purpose, by 2010, about 90 million hectares of the global acreage will have to be turned into arable land, which presupposes maintainance of the current soil fertility (www.ekoforum.org.yu, 2000; P e -š a k o v i ã, 2007).
The spread of human-produced harmflul substances is a major cause of soil pollution. On the one hand, human loss of control over these substances leads to soil degradation, whereas on the other hand, these substances return to humans through the food chain. Aimed at lowering the level of both air-and soil-pollution, the control over the emission of harmful substances has been greatly intensified over the recent period. This issue has not been duly addressed so far in the field of technology of agricultural production. Such shortages may result in serious economic and ecological consequences reflected in lowering of soil productivity, the loss of agro-biodiversity, the incidence of methemoglobinemia, cyanosis as well as mutagenic and teratogenic effects. Therefore, one of the goals of science is ensuring intensive environmental and human-friendly agricultural production, whereby the attention should be focused on proper application of different fertilizing modes. Rational and efficacious application of fertilizers (mineral ones in particular) in modern agriculture need to be based on a more complex approach to the issue, which presupposes prominent positioning of macrobiological investigations (M a n d i ã et al., 2004) . The objective of this work, i.e. the investigation of the effects of different fertilizer rates on the development of fungi in soil has been determined in accordance with the fact that the change in population pressure of some systematic and physiological microrganism groups may serve as a parameter for establishing the most optimal criteria for agricultural nutrition.
MATERIAL AND METHODS
The investigations in question were performed over 2003-2005 period in the experimental plum orchard established by Fruit Research Institute Åaåak and the laboratory of Department of Microbiology, Faculty of Agronomy. The soil type is alluvium, and trial system included random-block design in three replications. The size of the basic trial plot was 68 m 2 . The soil was acid in type, pH = 1nKCl = 5.9. It was poor in organic matter (2.65% humus) and rich in available phosphorous (AL-method: mg 100 g -1 of soil = 15.0 P 2 O 5 ), whereas potassium content was moderate (AL--method: mg 100 g -1 of soil = 20.4 K 2 O). A plum fruit of cv Stanley was used as a test fruit. All cultural practices, i.e fertilization, green and winter pruning, inter-raw soil cultivation, protection from diseases and pests were applied at establishing a training system.
The temperature and water data of the studied region are presented in Table 1 . Over 2000-2002 period, the soil was treated with different rates of mineral fertilizer of type 8:16:24 + 3% MgO, i.e. variant N 1 -400 kg/ha; variant N 2 -600 kg/ha; variant N 3 -800 kg/ha; N 4 -1000 kg/ha; variant Ø -the control (untreated soil).
The samples subjected to microbiological analyses were collected three times over the growing period, i.e. May 12, Sept. 17 and Nov. 11 in seasons [2000] [2001] [2002] .
The number of fungi was determined by indirect dilution method on Chapek nutritive medium. The duration of incubation was 5 days (28°C).
The analyses were performed in three replications, whereby the number of fungi was calcultated on 1.0 of absolutely dry soil.
The data provided by this research were subjected to variance analysis method of threefactorial trial of 5 x 3 x 5 form (chemical x period x year). The testing of significant differences among individual and interaction environments was carried out by the LSD test.
RESEARCH RESULTS AND DISCUSSION
The experimental results of the average number of fungi in soil in the studied variants by years inferred that all studied factors exerted statistically high significance regarding the presence of this microorganism group in soil (Tab. 2). In addition, it is obvious that the interaction among the studied factors (A x B, A x C, and B x C) had marked influence on the development of this microorganism group.
Generally speaking, all fertilizer rates had a stimulating effect on the development of soil fungi, which was particularly evidenced in high-rate variants over all phases of the growing season in this fruit species. This trend was notably observed in the N 4 variant applied in mid-and final phases of the growing season, the growing of which was favoured by higher temperatures and moisture rates alike (Tab. 1), which is also inferred by other authors' results (J e m c e v and Ð u k i ã, 2000).
The incorporation of higher rates of mineral fertilizers into soil, acid ones in particular, and their long-term usage is depressing for the majority of microorganisms (J e m c e v and Ð u k i ã, 2000; P e š a k o v i ã, 2007). The occurrence of this may be due to the transformation of alluminium compounds into the soil solution which becomes toxic not only for microorganisms but also for cultivated fruit species. However, soil fungi which exhibit a steady enzyme system that enables them to inactivate even heavily degradable chemical compounds (M a n d i ã, 2002) fare well even under such conditions, and this stimulating effect of higher mineral fertilizer rates is therefore anticipated. With regard to the predominance of fungi in acid soils, it is also suggested that their population number rises with more intensive application of the stated fertilizers. A large number of authors addressing this issue The analysis of the interaction effect of the applied fertilizers and years of study suggests similar effects. Over the entire three-year period of study, N 4 variant (1000 kg/ha) exerted high effects, which could also be applied to N 3 variant (800 kg/ha), particularly in season 2003. Similarly, the most pronounced variation, in respect to the number of fungi was also evidenced in season 2003. The contrastive analysis of the obtained values with those of the control soil over the stated year inferred that all variants, except N 1 , had quite an impact on the rise in the number of fungi.
The stated effects of the studied fertilizer were the most obvious in season 2003 when number of fungi was highest, whereupon the effect was observed to be gradually decreasing, which was particularly to evident at the end of the season 2005.
Generally speaking, the rise in fertilizer rate was accompanied by the rise in the number of soil fungi, which, by certain degree, may be considered positive. However, over-activation of fungi may be damaging, as the processes directed towards establishing of the disturbed balance lead to the weakening of physical, chemical and biological properties of soil (M a n d i ã et al. Besides causing undesirable effects on biosphere in general, and its constituent elements, inappropriate application of mineral fertilizers can influence agricultural production from the aspect of economy. In other words, the production of cultivated species can be markedly affected (Ð u k i ã et al., 2007a). Therefore, fertilizer rates exceeding 600 kg/ha may not only be unprofitable but may turn depressing on productivity of plum trees grown under the stated environmental conditions (R a k i ã e v i ã et al., 2004; P e š a k o v i ã, 2007).
CONCLUSION
The results of the study of the effects of different mineral fertilizer rates on the number of fungi in soil planted with plum trees (cv Stanley) infer the following:
-the number of the studied group of microorganisms was dependent on fertilizer rates, period of sampling and year of study; -the applied fertilizers brought about an increase in the number of fungi, particularly in the variants that included highest nitrogen content; -the effect of the applied fertilizers on the number of fungi in soil was most evident at the end of the growing season 2003.
Efekat primewenih ðubriva odreðivan je tri puta tokom vegetacije, a praãen je putem utvrðivawa brojnosti gqiva indirektnom metodom razreðewa na Åapekovoj hranqivoj podlozi. Rezultati istraÿivawa su pokazali da je primena mineralnih ðubriva izazvala poveãawe brojnosti gqiva. Od svih ispitivanih varijanata ðubriva najizraÿeniji uticaj pokazala je N 4 varijanta (varijanta sa najvišom dozom azota). Uticaj primewenih ðubriva je bio najizraÿeniji na kraju vegetacije i tokom 2003. godine.
